. Schematic representation of the hybrid deposition system combining thermal evaporation (bottom) and ALD (top).
Growth mechanism of Al(III)TPP promoter layer. This growth mechanism of Al(III)TPP film is supported by the X-ray photoelectron spectroscopy (XPS) results shown in Fig. S2(b) .
The XPS spectra were acquired with a normal emission geometry using conventional monochromatic Al Kα radiation (hν = 1,486.6 eV). The pass energy was 50.0 eV and the spectra were deconvoluted by a standard nonlinear least squares fitting procedure using Voigt functions. Fig. S2 (b-i) exhibits the N 1s core level spectra of the H 2 TPP films, where the pyrrolic nitrogen (-NH-) at 399.9 eV and iminic nitrogen (=N-) at 397.8 eV were observed. S1
With increasing TMA exposure time, the intensities of the pyrrolic and iminic nitrogen peaks decreased and that of the metalloporphyrin complex-related peak (yellow) at 398.4 eV appeared. We investigated the relationship between the areas of the -NH-and Al 2p peaks and the TMA exposure time. The area of the -NH-peak decreased significantly with increasing TMA exposure time up to 5 s, after which the area of the -NH-peaks showed saturation behavior, as shown in Fig. S2(c) . Hence, we adopted a TMA exposure time of 5 s for the formation of the Al(III)TPP promoter layers. 
